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(54) PREPARATION OF SOUR SEED AND NUTRIENT MEDIUM FOR LACTOBACILLUS 
AS A SOUR SEED 

(57)Abstract: 

PURPOSE: To adjust the sour seed to the stabilized state, so as to cause no sensible 
change in the activity on subculture, thus facilitating the preparation of the culture 
medium and attaining good proliferation. 

CONSTITUTION: A lactobacillus for sour seed is inoculated in a medium to which cereal 
flour such as wheat flour, either acetic acid or sodium acetate or both of them are added 
so that they amount for 0.15 to 0.40wt.%, calculated as acetic acid content. When the 
subculture with a part of the seed is repeated, on every subculture, acetic acid or sodium 
acetate or both of them are added. Further, the nutrient culture medium for the 
lactobacillus as sour seed includes at least 3 nutrient components, namely, 1 to 2wt.%, 
based on the medium weight, of dried yeast essence, 5ppm to 100ppm of manganese, and 
0.05 to 0.40wt.%, calculated as acetic acid, of acetic acid, sodium acetate or both of 
them. 
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* NOTICES * 

JPO and NCIPI are not responsible for any damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] A preparing method of a sour kind which adds both acetic acid, and both [ any one sort or / these ] so that it 
may become 0.15 to 0.40weight % as acetic acid content of initiation to a farina culture medium when inoculating 
lactic acid bacteria for sour kinds into farina culture media, such as wheat flour, and preparing a sour kind. 
[Claim 2]It adds so that it may become 0.15 to 0.40weight % to farina culture media, such as wheat flour, as acetic 
acid content to a farina culture medium in both acetic acid, and both [ any one sort or / these ], When inoculate lactic 
acid bacteria for sour kinds, a sour kind is prepared, it plants, inherits and carries out using this sour kind of part 
and the passage of the culture is repeated and carried out, A preparing method of a sour kind added so that it may 
plant and may become 0.15 to 0.40weight % as acetic acid content of initiation to a farina culture medium in both 
acetic acid, and both [ any one sort or / these ] for every splice. 

[Claim 3]In a nutrient medium of lactic acid bacteria for sour kinds used when growing lactic acid bacteria for sour 
kinds for inoculating a sour kind in pure culture, A nutrient medium of lactic acid bacteria for sour kinds which carry 
out a dried yeast extract one to 2weight %, make both 5 ppm ■ 100 ppm, acetic acid, and both [ any one sort or / these ] 
acetic acid content for manganese per weight of a culture medium, and contain 0.05 to 0.40weight % of at least three 
ingredients. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the nutrient medium of the lactic acid bacteria for sour kinds for 
culture of the preparing method of the sour kind for bread-making, and the lactic acid bacteria for sour kinds. 
[0002] 

[Description of the Prior Art]In recent years, it has a great interest in the quality flavor improvement means of a 
bread, and application of the sour kind is considered as a way stage for it. In a traditional sour kind bread- making 
method, lactic acid bacteria, yeast, etc. which grew automatically in each climate climate using the culture medium 
which used farina, such as wheat flour, were proliferated densely, and this is used as a fermenting seed of a bread, it 
is said that this sour kind of succession adds the farina and water, such as wheat flour, further based on some sour 
kinds, and is usually newly fermented - it plants and is performed by splice operation. 

[0003]In these sour kinds of inside, based on microbiological analysis, specific lactic acid bacteria are grown in pure 
culture, and the example of manufacture of the sour kind which uses this for seed revitalization is known (for 
example, JP,S57-39734,B printing). Processing desiccation, freeze-drying, etc. as some traditional sour specieses, and 
enabling preservation and circulation is performed, and the bakery can perform manufacture of sour breads using 
this. 
[0004] 

[Problem to be solved by the invention]However, the succession stable only in each specific area is possible for a 
traditional sour kind, and if this is planted and inherited in a different area, it is known that the sour kind of original 
activity is lost. This is for receiving the invasion of saprophytic bacteria different from the microorganism which is 
bearing main roles in each sour kind of fermentation, and if climate climates differ, it will be because the microfloras 



in the environment differ. 

[0005]Although lactic acid bacteria can be grown in pure culture and the stability of the sour kind first prepared by 
using this for seed revitalization can be raised, if it plants and the splice is repeated, it will be easy to produce the 
problem on which the character of a sour kind differs from the beginning by the same cause too. Then, a succession 
method of the stable sour kind from which it plants and activity does not change with splices easily was desired. 
[0006]On the other hand, when growing lactic acid bacteria for sour kinds in pure culture, there is complicatedness of 
having to prepare a special nutrient medium by a strain. Although several sorts are known by nutrient medium of 
Lactobacillus San Francisco used, for example as lactic acid bacteria for sour kinds, it has a fault respectively. In a 
SDB culture medium (for example, JP,S58-58070,B printing), although FYE (fresh yeast extract) is required, this 
preparation work may take time and effort, and a difference may arise in the amount of growth of lactic acid bacteria 
also according to a kind of cake yeast moreover used as a raw material of FYE. In a nutrient medium (for example, 
JP,S62-31907,B printing) which uses Lrcysteine as substitution of FYE, it is pointed out that the growth effect has a 
difference by a strain (for example, JP,H3- 172 17 1,A printing). Although an example which cultivated Lactobacillus 
San Francisco by a MYP culture medium is released (for example, JP,H3"58695,B printing), the amount of growth is 
not enough and suitable to aim at mass culture of a biomass. Then, a nutrient medium from which the amount of 
growth that culture-medium preparation is easy and good is obtained was desired. 

[0007]It aims at providing a nutrient medium from which the amount of growth that culture-medium preparation is 
easy and good is obtained, while providing an adjustment method of a stable sour kind which it succeeded in this 
invention in view of the above-mentioned point, and plants it and from which activity does not change with splices 
easily. 
[0008] 

[Means for solving problem]In order to attain such a purpose, the preparing method of the sour kind of this invention, 
When inoculating the lactic acid bacteria for sour kinds into farina culture media, such as wheat flour, and preparing 
a sour kind, both acetic acid, and both [ any one sort or / these ] are added so that it may become 0.15 to 0.40weight % 
as acetic acid content of initiation to a farina culture medium. 

[0009]It adds so that it may become 0.15 to 0.40weight % to farina culture media, such as wheat flour, as acetic acid 
content to a farina culture medium in both acetic acid, and both [ any one sort or / these ], When inoculate the lactic 
acid bacteria for sour kinds, seed revitalization of a sour kind is carried out, it plants, inherits and carries out using 
this sour kind of part and the passage of the culture is repeated and carried out, It plants, and for every splice, both 
acetic acid, and both [ any one sort or / these ] are added so that it may become 0.15 to 0.40weight % as acetic acid 
content to the farina culture medium of initiation. 

[00 10] When adding acetic acid or sodium acetate to a farina culture medium, also in any of the seed revitalization of a 
sour kind, and the subculture plant and according to a splice, 0.15 to 0.40 weight % is added on the basis of the whole 
(weight having contained acetic acid, such as wheat flour, water, and salt, and sodium acetate) farina culture medium 
of initiation. At the time of subculture, it is a numerical value on the basis of the whole (weight having contained 
acetic acid and sodium acetate) passage culture medium including some front sour kinds. 

[001l]In the nutrient medium of the lactic acid bacteria for sour kinds used when growing the lactic acid bacteria for 
sour kinds for inoculating the nutrient medium of this invention into a sour kind in pure culture, It has composition 
which carries out a dried yeast extract one to 2weight %, makes both 5 ppm - 100 ppm, acetic acid, and both [ any one 
sort or / these ] acetic acid content for manganese per weight of a culture medium, and contains 0.05 to 0.40weight % 
of at least three ingredients. 

[0012]Namely, when this invention makes the farina culture medium contain beforehand both acetic acid, and both 
[ any one sort or / these ] in preparation of a sour kind at the time of preparation of a sour kind or subculture, In pure 
culture of the lactic acid bacteria for sour kinds which a sour kind plants, attain quality stabilization at the time of a 
splice, and are used for this, Good growth is obtained by using the nutrient medium which combines both acetic acid, 
and both [ any one sort or / these ] with other essential nutrients, and uses them. 
[0013] 

[Function] According to the preparing method of the sour kind of this invention and the nutrient medium of the lactic 
acid bacteria for sour kinds which consist of such composition. By planting at the preparation time, adding both acetic 
acid, and both [ any one sort or / these ] at the time of a splice, so that it may become 0.15 to 0.40weight % of content 



as acetic acid to a farina culture medium, and adjusting initiation pH to the five neighborhoods, ** Pull out 
intentionally three effects of pH buffer disposition top ** of the improvement in growth activity of the lactic acid 
bacteria for sour kinds, prevention of ** saprophytic-bacteria contamination, and ** sour kind simultaneously, and 
give preparation of a sour kind and the method of subculture stable by this. The nutrient medium of pure culture of 
the lactic acid bacteria for sour kinds used for the sour kind is also given. The details are given below. 
[0014] 

(l) With activity improvement sodium acetate of the lactic acid bacteria which constitute a sour kind. The growth. It 
is known for many years that many Lactobacillus lactic acid bacteria stimulated exist (Rogosa and Man). (Guirard, 
Snell andWilhams'Arch.Biochem.9, p361"1946) SharpeJ.appl.Bact.23 (l), pl30"1960. As a result of collecting various 
kinds of lactic acid bacteria for sour kinds and inquiring wholeheartedly, this invention persons made the sour kind 
ferment, and found out that all the lactic acid bacteria for sour kinds that can have in manufacture of good sour 
breads and can be carried out growth promotion by existence of acetic acid. Although effective acetic acid 
concentration changes also with presentations of a strain or a nutrient medium, When it is in 0.05 to 0.40weight % of 
the range in general as acetic acid content in a nutrient medium, and a good result is obtained and the lactic acid 
bacteria for sour kinds are actually grown in pure culture, the growth promotion effect can be checked by making a 
nutrient medium contain acetic acid of one of these concentration. If acetic acid is added so that it may become the 
above-mentioned concentration to a sour kind, growth of the lactic acid bacteria for sour kinds can be promoted in a 
sour kind. Addition of both acetic acid to the sour kind by this invention, and both [ any one sort or / these ] is based 
on the Reason first based on the above knowledge the 1st. 

[00 15] When cultivating the bacillus concerned and cultivating in a sour kind also in pure culture, it is required to be 
pH suitable at the time of the start of the growth and fermentation. It does not matter in order to adjust initiation pH, 
even if it uses any of acetic acid or sodium acetate and uses both together again. For example, when preparing a sour 
kind, the growth stimulative effect to the lactic acid bacteria for sour kinds can be obtained by adding combining 
acetic acid and sodium acetate so that initiation pH may become the five neighborhoods so that the content as acetic 
acid may become the concentration of the range which does not exceed 0.4%. 

[00 16] (2) Control of saprophytic bacteria is mentioned as the 2nd advantage that adds both control, next acetic acid of 
saprophytic bacteria, and both [ any one sort or / these ] as a sour species, acetic acid - antibacterial activity - strong 
- from ancient times - or ■■ it has been used as preservatives of ******. Although fermentation is generally performed 
from the 4.5 to initiation pH5.0 neighborhood as for a sour kind, since acetic acid has a dissociation constant of 
electric dissociation exponent=4.56 (25 **), if the sour kind is made to contain acetic acid, according to the pH 
decrease accompanying fermentation, the ratio of the un-dissociating type molecule will increase, and antibacterial 
activity will also increase. 

[0017]The addition to the sour kind of acetic acid must have that it is not [ range / which does not check the activity of 
the lactic acid bacteria which perform sour kind fermentation ]. It became clear that the acetic acid content 
concentration which can expect the saprophytic-bacteria depressor effect of a sour kind at least by this invention, and 
can hold growth activity with high lactic acid bacteria for sour kinds was 0.15 to 0.40 weight %. for example, ■■ 
specifically receiving the sour kind whole quantity in acetic acid " 0.3 weight % - concentration - it adding like and, 
The resistance force to saprophytic-bacteria contamination can be substantially raised rather than an acetic acid 
additive-free division by transposing some or all of acetic acid to sodium acetate, and tuning fermentation initiation 
pH finely to the five neighborhoods by sodium hydroxide etc. if needed further. 

[0018](3) pH buffer nature of a sour kind is improvable as the 3rd advantage that adds both improvement acetic acid 
of pH buffer nature, and both [ any one sort or / these ] as a sour species. The improvement of pH buffer nature is 
effective when it is going to manufacture a sour kind especially to water with a liquid type with a small ratio of the 
amount of the wheat flour used. Since pH buffer nature is low compared with a sponge kind etc. in the case of a liquid 
type, while the fermentation process of a sour kind of accumulation of metabolite according [ reach / too much / early ] 
to fermentation has been insufficient for boundary-zones*ofdistribution pH (3.8-4.0) of lactic acid bacteria, the end of 
fermentation will be carried out. This also serves as a main cause to which the shortage of flavor of a bread and by 
extension, the performance of a sour kind become unstable. Considering it as the buffer for pH for sour liquid types 
also having the effect of (l) and (2), use of acetic acid and sodium acetate gives a good result. pH buffer nature almost 
equivalent to a sponge kind is obtained by using sodium acetate as acetic acid and making it contain about 0.15 to 



0.2weight % as an example of use to a total of 100% of sour liquid type which contains 25% of 75% of water wheat 

flour, for example. 

[0019] 

[Working example] Hereafter, based on an accompanying drawing, the working example of this invention is described 
in detail. 

[0020]Lactic-acid"bacteria Lactobacillus San Francisco for sour kinds- (Working example l) Sodium acetate was 
added to the nutrient medium using 27651 shares of Lactobacillus sanfrancisco ATCC, and 27653 shares of ATCC(s), 
and the growth promotion effect in pure culture was checked, carrying out subculture of each biomass first by the 
publicly known SDB liquid medium (FYE, i.e., a fresh yeast extract, is made into solid content, and they are 0.5% 
content and JP,58"58070,B) - the logarithmic growth phase last stage - centrifugal separation - a harvest - it 
washed and re-suspended to sterile distilled water. As such lactic-acid-bacteria suspension was shown in drawing 1 so 
that it may be set to 2xl0 6 cells/ml, each nutrient medium was inoculated, standing culture was carried out at 27 **, 
and the amount of growth was measured temporally. The amount of growth was performed with the general 
approach which measures 600-nm OD (Optical Density) by considering each culture medium which does not 
inoculate lactic acid bacteria as contrast (standard). The result of 27651 shares of ATCC(s) is shown in drawing 2. 
[0021] As shown in drawing 2, growth of Lactobacillus San Francisco ATCC27651 in the examination culture medium 
c was quicker than any of a basal medium, the examination culture medium a, and the examination culture medium 
b, and the growth promotion effect of sodium acetate was checked. Same result is brought also when 27653 shares of 
ATCC(s) are used. 

[0022]A place which added acetic acid in 0.05 to 0.70weight % of the range to the sodium acetate additive-free 
above-mentioned examination culture medium b, and examined the growth promotion effect to a strain of each above 
as initiation pH5.6, When acetic acid was added so that it may become concentration 0.05 to 0.40weight %, growth 
more than the examination culture medium b considered as contrast was accepted. The same result is brought even if 
it adds so that it may become the concentration by using sodium acetate as acetic acid instead of acetic acid, and it 
adjusts to culture -medium initiation pH5.6. 

[0023] (Working example 2) Although a fresh yeast extract is the essential ingredient in culture of Lactobacillus San 
Francisco as a supplementary item derived from an working example 1, By using a commercial dried yeast extract 
instead of a fresh yeast extract, and using manganese sulfate and sodium acetate together, it was equivalent to a case 
where a fresh yeast extract is used, or it became clear that growth beyond it could be given. The examination culture 
medium c of an working example 1 was improved, and it was considered as the examination culture medium d, and 
by the same strain and method as an working example 1, as shown in drawing 3, growth was compared with other 
nutrient media (a SDB culture medium, a cystein additive area, a MYP culture medium). A result of ATCC27651 is 
shown in drawing 4. 

[0024]As shown in drawing 4, in the examination culture medium d, Lactobacillus San Francisco showed growth good 
most early. In the nutrient medium which added cystein instead of sodium acetate, it was less than the examination 
culture medium d at the growth speed. Since the amount of yeast extracts is liable to insufficient, a MYP culture 
medium in particular is not suitable as a culture medium for proliferating a biomass so much. Also when ATCC27653 
is used, almost same result is brought. 

[0025] (Working example 3) After checking that Lactobacillus San Francisco carried out growth promotion by 
existence of acetic acid in the nutrient medium of pure culture or sodium acetate next, the sour kind was prepared 
using this culture object, a strain - Lactobacillus San Francisco- - it lives together with 27651 shares of Lactobacillus 
sanfrancisco ATCC, and this, and a sour kind can be fermented - yeast Candida MIRERI Candida, milleri 
ATCC60590 was used. Lactobacillus San Francisco was inoculated so that it might become the examination culture 
medium d of the working example 2 with 10 7 cells/ml, and it shook or spin-cultured at 27 ** for 14 to 16 hours. Yeast 
Candida MIRERI carried out 1 platinum-loop inoculation per 100 ml of YPG culture media (l% of a yeast extract is 
included peptone 2% glucose 2%), and shaking culture was carried out 27 ** for 18 to 24 hours. These were inoculated 
into the wheat flour culture medium according to the formula shown in drawing 5 after a harvest and washing by 
centrifugal separation. To the experimental plot of this invention, it added so that the addition of sodium acetate and 
acetic acid might exceed a total of 0.15% as acetic acid. According to the formula which is fermented at 27 ** by 
making this into the sour kind I for 8 hours, continuing stirring so that wheat flour may not sediment, next is kept to 



a 12 ** thermostatic chamber for 16 hours, and is shown in drawing 6 after a total of 24-hour progress, it planted and 
the splice was performed. It preservation [ fermentation and ] - Planted like the following by having made this into 
the sour kind II, and the splice was repeated. At this time, by the experimental plot, it has added so that it may plant 
and may become 0.15 weight % or more by making sodium acetate into acetic acid content for every patch. 
[0026] Whenever it carries out the passage of the sour kind in this process, plant after ending fermentation and 
preservation and a sampling is performed from the sour kind in front of a splice, Number of microorganism is 
measured from a colony about what more than 10 3 cells appears the number of lactic acid bacteria per 1 g of sour 
kinds using SDB (0.5% of FYE solid content content) plate agar by YM plate agar in the number of yeast fungi as for, 
After centrifuging the sour kind for 10 minutes at 8000 rpm and filtering this supernatant liquid with a 0.45-micron 
deproteinization filter, component analysis was conducted with high performance chromatography. A result is shown 
in drawing 7 and drawing 8. 

[0027]Also in [ from drawing 7, a sour kind plants in process of the subculture of a sour kind, and ] which stage after 
splice preservation, The number of microorganism of Lactobacillus San Francisco of the experimental plot of this 
invention was always increasing by 3 to 5 times the control plot, and the saprophytic bacteria A increased henceforth 
[ the sour kind IV ] at the control plot, and saprophytic-bacteria contamination was not seen by an experimental plot 
to the sour smell having also disappeared and the unpleasant wheat flour smell having become strong with it. 
Although strain Lactobacillus San Francisco used by the exam forms the colony of the letter of upheaval white on 
SDB plate agar, Since the saprophytic bacteria A form a little flat colony which has a transparent feeling by the 
culture medium, also grow YM plate agar for yeast further and build a colony quite smaller than yeast Candida 
MIRERI, they are easily distinguishable. The saprophytic bacteria A are lactic acid bacteria as which growth will 
often be regarded regardless of the manufacturer of wheat flour if the water suspension thing of wheat flour is 
fermented under the acescence of the pH 5 neighborhood for a long time, Lactobacillus Cong Hugh Sas who this 
invention persons are distributed over the plant kingdom as a result of separation identification of this, and produces 
dextran from a shook sirloin: It has judged with Lactobacillus confusus. Although especially this is planted when it is 
going to manufacture a sour kind with a liquid type, and it has become the main deterioration causes of the sour kind 
at the time of a splice, growth of this bacillus can be controlled by addition use of sodium acetate. 
[0028]Drawing 8 shows that the accumulated dose of fermentation metabolite is improving rather than the sour kind 
of a control plot by the sour species of the experimental plot of this invention. In the experimental plot, it has had 
desirable influence also on the fermentation metabolic turnover of the lactic acid bacteria for sour kinds by improving 
pH buffer nature. 

[0029] (Working example 4) The saprophytic bacteria A were separated from the SDB plate agar for the number 
Measurement Division of lactic acid bacteria of the working example 3, and the response of the growth to acetic acid 
was checked by pure culture. Acetic acid was gradually added by having made the examination culture medium b of 
the working example 1 into the basal medium, initiation pH was adjusted to 5.0 in 6N-HC1 or NaOH, and growth 
was measured by the same method as the working example 1. The ratio of the amount of growth to this is shown in 
drawing 9 on the basis of the amount of growth 24 hours after from an acetic acid additive -free division. The growth 
of lactic-acid-bacteria Lactobacillus San Francisco [ 27651 shares of ] ATCC for sour kinds improved by 0.05 to 0.40% 
of acetic acid addition, and they was in growth of the saprophytic bacteria A invaded and increased as a sour species 
with 0.15% or more of acetic acid. 
[0030] 

[Effect of the Invention]according to [ as explained above ] the preparing method of the sour kind of this invention - 
the time of preparation of a sour kind - or it planting and at the time of a splice. Since both acetic acid, and both [ any 
one sort or / these ] are added so that it may become 0.15 to 0.40weight % of content as acetic acid to a sour kind, 
While being able to aim at growth activity improvement in the lactic acid bacteria for sour kinds, prevention of 
saprophytic-bacteria contamination can be aimed at and improvement in pH buffer nature of a sour kind can be 
aimed at further. According to the nutrient medium of the lactic acid bacteria for sour kinds, good growth can be 
obtained by using the nutrient medium which combines both acetic acid, and both [ any one sort or / these ] with other 
essential nutrients, and uses them. Therefore, since the subculture of a sour kind is stable, sour kind bread-making 
which has readiness by low cost conventionally comes made by planting a sour kind and using it with a splice. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l]It is a figure showing the composition of the examination culture medium concerning the working 
example 1 of this invention. 

[Drawing 2]It is a graph which shows the amount of growth of Lactobacillus San Francisco temporally, and the 
growth promotion effect by sodium acetate addition is shown. 

[Drawing 3]It is a figure showing the composition of the examination culture medium concerning the working 
example 2 of this invention. 

[Drawing 4]It is a graph which shows the amount of growth of Lactobacillus San Francisco temporally, and 
comparison by various culture media is shown. 

[Drawing 5]It is a figure showing the sour species composition for an examination concerning the working example 3 
of this invention. 

[Drawing 6]It is a figure showing the sour species composition for an examination concerning the working example 3 
of this invention. 

[Drawing 7]It is a figure showing change of the number of micro organisms in a sour kind. 
[Drawing 8]It is a figure showing change of the ingredient in a sour kind. 

[Drawing 9]It is a graph which shows the amount of growth 24 hours after Lactobacillus San Francisco and the 
saprophytic bacteria A, and what changed acetic acid concentration by initiation pH5.0 is shown. 
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[0009] *3tw$<DtMmmz.mas±xffi 

©ifild*fLTftg^*i:t UT0. 15-0. 4 Ofi* 
%K*5J:9l-»*DU f-7-afflfLKStSaLT^ 
7-aottfc^ L5rt, w<75f-7-ttro-Si5^ffl^Tfil 



3 

tibnnz&mnMSH&mztoLxmw&ttt lx 

0. 15-0. 4 0Mft%\Zt£Zi.i\zmaLXt£Z>h 
V>XkZ>* 

[0010] mt*it\mwti-\-v tbtmHtmrn 
Mtztzwx ■rv-momtsz. L%.vmz.m€\c£ 
mmm^-fh\zio^xh, m<o«mtb<o±» 

fc'Sl) SrHPfcLTO. 15-0. 4 0fift%Sr» 

«ft**©t*lcH:, BU<D-y-7-a<a-Sl5££* 10 

*) «rS*fcbTro*trc*>3. 
[ooii] Hie, *|g^ro**iglt!i(4, f-y-ttlc^ 

fc9ft$»S^*-*£i~2fi*% > vy#y£5pp 
m~l 0 0 p pra, /fbVlcRKJoiVlfflJ-f h U 7 A 

0. 0 5-0. 4 0fi*%(^ '>fc< *fc3rt»**# 

t-CV^So 20 
[0 0 12] BP*,, *?g^l±t!7-awi3i!|CiSVNT, 

SH»*5 J: UHf IH- h y i> A © ^-f ltt* fc tt c ii 5> 
wpi#£, ?7HIrolMmL<tt8fW*i*fcifee> 

mm€ft<D&n$:fe{\:m?>i><DX'h<) , *t, c 

[0013] 30 

mhz>\<vmm$#izm®is£iffi®i- v y 7^rov> 

■f l S4 fell £ ft b ro PJ# trMMIJflilc *f Lgtgfc £ 
LTO. 15-0. 40fift%ro£ ; fr*l-&SJ:^8s 
*0U ?M6pH*5#ifitcBHIt5wtK:J:o-C. ®-y- 

f-7-aropH««ttrti±» w3ooa^^tme<3ic^ 
*t3i§aiu zti\c£ox£feLitt7-m<nmmk 

«fWSilro*ffiS:4il.5t)©-C*>5. 4fc, *<Dt7- 40 
[0 0 14] 

(i) ■frp-a&ffijfc+sfLSSwfgttifiu 

***fUM^*< ^fefcfeftT 
^5 (Guirard, S n e 1 1 a n dW i 1 1 i 
ams:Arch. Biochem. 9, p 3 6 1, 1 
946) (Man, Rogosa and Sharp 
e:J. appl. Bact. 23 (1), pl30, 50 
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4 

I 96 0), #»93# P-SfflJUMIfcte 

f AS-f-^TSHftwfipft lc J: o T 4 WlSiit 5 i fc £ 
ftv^Ufc. *&4i1#»£ttta^li&«!!roil8fifcl;: 

frfeo. 0 5-0. 4 0fi*%©©Hic:fc5^ta»4 
**#»&ft\ 3S»fcif7-flUfl^H<0ttfW&**:*5 

znz r t ict ix&mmmzm&i-z z t 

jszteok, ^7Hf4Uc^Tt>f-7HIffl?l$eSro 

[0 0 15] SttEfc**-f$Kfctt«ftit*K:*sir»T 
fcf-7-«ro*tW*+a»£lc:m'Tfc*©4**» 

So ««BpHS:>WEt5fc*CR**fc»i»»-*- h y 7 

K «*tfif7Hto9l«&*5C45»£, SfSfciLT 

0. 4%fc«;14v*ttHro*fii;:4$J:5 
fc, frotBB p H#5flififcfc5 «t 9 fcRS&iSflH- h 

[0 0 16] (2) JtlcoWJ 
ftlcft»*J:u»»^ h y 7J»roi>Tfta> l a£fc»i£ 
ft&©ffi#&f-7HlKSto1-38S2ro;flJ£i: bT$ffc« 

LTffifflSftT**:. -Jl8!fc:-fr7-SM:flHB 
pH4. 5-5. 0ftifid»e>«»i«43ittt)*l6#, A 
$lipKa=4. 5 6 (2 5<C) fcofc 

[ooi7] gf$<Di)-v-m~-<r)mm-9-u-n%m& 

Sr««rT?#5B*^*aiSli0. 15-0. 4 011:% 

x> $b(c£.g|c^C-C7K®?{b+hy 7A«-e»»«HB 
pH«:5#ifitt»H«El-5-tlJ:J:o-C, fflfK*8»E 

[0 0 18] (3) pH)g»ttW^g 



5 

©pHttlfttSriSclll-Sciiis-eta. P H$«tt»& 
f-!7-a»^igST*?LS8Sw4WPS#pH (3. 

8-4. 0) lc^<fijittt#\ «»KJ:$ftWS*<0 

±SHtt*5. (1) (2) ro$££t£fr-tmo-y- io 
p HttffJWfc tTR»*J it«H»-*- h D f A 

7 5%/h*»2 5%&Str£tH 0 0%roiM7-ttWc: 

*t\AMkti9<!?j*t&mk[,xmo. 15-0. 2i 

[0 0 19] 

[0020] gtttffli) -frPHWflJW?* 20 

yU* • t>77y^3 :Lactobaci 1 lus 
sanfrancisco ATCC27651 tfcfe 
«fctfATCC2 7 6 5 SflctrffiV^IHi^h !> *A*r*« 

fc. *-f^*P©SDB«ft«Hfi (FYEt4b*»fi» 

8 o 7 o*) -c#»*«:«tti&*L-c*j£, *tmmm 

Slf:, ^nbroa.RfctfSflffi*2x l o 6 cells 
/mlK46J:5K, H 1 «t 5 30 
SttLT2 7 t CT*^tt^«U gB#W(v:^»4W#?riJ 

lit 4W*ttiL^f *witftv^*jve*iflw(nfi* 

atfiS (fiJP) t L-T 6 0 0 n mOOD (Optical 
Dens i ty) *ffl3£1-5-»ft*felC J: 9 fci ft 
ofc„ ATCC2 7 6 5 lttWg*Sr@2fC^1- 0 
[0 0 2 1] El 2 fc**- «t j fc, g#igiffi, 
a, IWWifib^1VU:9fcfWytil!lc-C0>?* M 
<?vU* •ty77>'>^3ATCC2 7 6 5 1 <£>£Wa s 

fc. ATCC 2 7 6 5 3Wm^tz&&\Cbmmo&% 40 
irft5„ 

[0 0 2 2] PS-f h y ? A««a!DW±fEK»8 

^blcg^O. 0 5-0. 7 0fii:%©|5iaT'»L 
«pH5. 6 k L-T±|B^il^noS«^<D4Wffiit 
$S£f*»Lfci:C^ Bfg&SrO. 0 5-0. 4 011 
%$&lcft 5 J; 5 kWfa Ltz k # lc, *t$£ 1 5K»« 
*b«±rotWA J »»e>*ifc. 9 KIR* 

[0 0 2 3] ($jfcff|2) HttWl^bR*S*l5#fflf 50 
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h y 17 ^fcflfffl-f-S 
C t IC £ o T«ft»«x*x £ffl^fc*§£ t flSjWtfi 

« i onmzm c L-ct»«m6d i u utew 1 

(SDBigft, v'^r^y^DE, MYPigiffi) 
i^WwJt^SrffofCo ATCC 2 7 6 5 1X<D&%& 

[0 0 2 4] H4lC*t±5K. MW«dK*JV^T9 
£^bfc IMI-J-h !J ^AOftbOfcv'^T.f 
£tfft*»ofc. MY PJ8tttt*FK:S$:***ft#*JSa 
ftV\ ATCC 2 7 6 5 3 tlltfWtR© j 

[0 0 2 5] (HKi^3) 9* h/<fvU* • t>77y 
■7 A co#ffi(i J: o T£W ffiiH"$ C £ *1UK L-fc 9 x. 

Cftofc. Wfc\$7V h/<?vUX • fy77^'>X3 : 
Lactobacillus sanfrancisc-. 

0 ATCC 2 7 6 5 iWk Z.tlk#£.L-\)-V-m<0% \ 

m&#zt£ozktfX'Zz>wm**>T<< y • % wy : , 

Candida milleri ATCC60590 

^2C0^ifl6dlC 1 o' c e 1 1 s/m 1 irft^J; 5 
(CMS LT 2 7 < CT* 14 — 16 ^Ffl^l* fcfljS^if * 

bfc 0 mm^r^yf^v- i. W-yttYPGlgia 

-*2%, ^7" by 2%, *«x^r^i%S:$tf) 10 
0m 1 lCO§-e^5gttL, 2 7t, 18-2 4^ 

©wKKiciiiiaw- b y a ksmnmmtifiSfWtk u 

T^-tfO. 1 5%=Sri8x.5±9lc»L/i. Cft£if!7 
-tt i fc t-c, **»Mt*Uev»J: 9 K«f trUrtft 
*»e»2 7^-08 *IB»6»S-fr, l 2'Crolifi^lc 

1 6 PtKftf UT-fi-tt 2 4 B#FA&i!$, 0 6 [zfjki-m 

ftofc 0 *t«#rtlc:|H»-*- 
hy *ASr||fBMr**i LTO. 1 5lft%£l±i:ft5 

[0 0 2 6] CWiiSlcfc^T-y-y-«Sr^t5S 
^SScSrSDB (FYEIMO. 5%^W) 



7 

SrfflV^T-tM7-ffil^7Afefc!J l 0 s eel lsKi 
hbt>ftZ>\,<r>\z-o^X*v~-fob&%L*:&MU * 
fcf-!7-«£8 0 0 0 r p m -C*l O^jS^BttCW 

**>•;! fcofc. £££0 7&t>*08l£7H-. 

»l4*K#l|lK0 3~5flftJillPLTia9, *fc, *HS 10 
ET-lif-^-Si vtt»T«ISrA^Jt«t-C» tiitt 

Lfcii**7 * M*** • H-^77y^3|iS 
D B JRRJM&±T? 6 < => n := - fcHMfctS a* . 

J* t $ ?> ic^ftffl Y M¥«JMS-? t> £W t TPS* -r V 

*«BfcES'l"C3 S. »8AI±/h#R©*S»ttfc p H 

t Lactobacillus confu 

s u s i*j3tl/O*5 0 i*ltt1M7-aSrttlC««-C8l 

[0 0 2 8] B8», *»W©IWK©f-!7Hi 

•e#ISEOf-7-«J:!3fc*»ft»K«w*a*!»«[Rl± 30 

«Mttffct>ffS U*«»*4;fCV*5. 
[0 0 2 9] (Hlfifll 4 ) UttM 3 OMktfMH-fl/fl S 

DB¥«««fi*»e>«iiiA*»«u, tmtmtkixm 

b*ra»«»tU-CI»«r««ttfc»»U 6N-HC 
l4fcliNaOHlc:T^pHSr5. 0 L2Ug#l 
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77>W = ATCC 2 7 6 5 lttteO. 05~0. 4 

Tti?81-5»«AW4WliKS?0. 15%tt±-CS*l 
fc. 

[0 0 3 0] 

lawful fiUiKHLfciSi::, *m<Di-v-U 

tt£ftfe0W#fc*!7Hte#Li»il/CO. 15- 
0.40 *K4 5 <t 5 \zmtotZ<DX\ V 

-fll©pH««fttroi6|±SrH5r.t*s-C#4 0 

t ffl V * S£«igitfi£fflV > 5 £ t fd 

-n<omm%tf$&iktz<DX', -v-v-umzMg 

t£tf<o&%-tZZ.i:\z}:oX&%3:<0hfe,3Z hXWfc 

[a i ] *m<omm 1 mzm&Mom&b*? 

[02] 7^ h^f/^'ty77>-/^3ro4WM 

[0 3 ] *%W<D%fam 2 K«5K»«f«l©fll«Sr7nt- 
0-C'fc5„ 

[04] 7? V^i-frx < ■f>77>->?.=><ni. 1 g1k% 

m#fmc*i-?7 7xh*), 

[0 5] *38W©Hl6W3K»5«»ffl^57-aadcS: 
^1-0T*fcS 3 

[06] *38W©|?tt«il3C«5K»ffl^7-«ftiS* 

^t0-efo5„ 

[0 7] *7-a*©£Sft<&fc{b«r*1-H-e*>S. 
[08] iM7-a^O^ro^bSr^t0T-fc5o 

[09] 77 h/-<fvU* • f-y7 7>->^3<!:$t0A(D 
2 4B#Pfl'#<7)4Wi:^^t^77-C*fo'3, D]38pH5. 



(6) 
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[01] 















20g 


20g 


20g 


20g 




lOg 


lOg 


lOg 


lOg 




6g 


6g 


6g 


6g 


Tween80 


0.3g 


0.3g 


0.3g 


0.3g 


MgS0«-7H 2 0 


0.2g 


0.2g 


0.2g 


0.2g 


MnS0<-4H 2 0 






5(kg 


50mg 


CH 3 COONa-3H 8 0 




3.4g 




3.4g 




1000ml 


1000ml 


lOOOnl 


1000ml 


6N-HC1ICT 


pH5.6 


pH5.6 


PH5.6 


PH5.G 



[0 3] 

tsmmd sDBtm mum-bag. myp» 





20g 


20g 


20g 


lOg 




15g 


3g 


15g 


5g 






5 — 15g * 








lOg 




lOg 


5g 






6g 






Tween80 


0.25g 


0.3g 


0.25g 


0 25g 


MgS0WH 3 0 


0.2g 




0.2g 


O.lg 


MnS04-4H z 0 


50mg 




50mg 


5rag 


FeSOWlUO 








5mg 


NaCl 








5mg 


CHaC00Na-3H 2 0 


3.4g 






l.Og 


1-W4V 






0.3g 












lg 




1000ml 


1000ml 


1000ml 


1000m] 


6N-HCKCT 


pH5.6 


PH5.6 


PH5.6 


PH5.6 




((UU009aO) SM^ 



(8) 
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[04] 

5^h^^X-if>77>->X3 (ATCC2 7 6 5 1) (0%& 




0. 0 



12- 



24 36 

%mm (hr) 



48 



60 



O SDBigjfc (FYE1.596) 
A MYPJgifi 



15] 



ttSRK 



mmt&v h 



1 00 g 
250g 
2g 



2X10° cells/g 
1 x 1 0 e cells/g 
pH5. 0 
U~6N-HClK:Ti$g) 



1 00 g 

2 50 g 

2g 

0. 6Sg 
0. 25g 
2x 1 0 6 cells/g 
1 x 1 0 8 cells/g 
PH5. 0 



(9) 



[IS 6] 



mm urns. 



&M^t® i o 0 g 1 o 0 g 

7jc 2 5 0 g 250g 
■k ft 2g 2g 
KP'Wl - 1- 2g 

flU<Df-7-*l 1 1 8 g 1 1 8 g 

S«PH PH5. 0 PH5. 0 



(1-6N-HC1 * fcttNaOHJCT&liBi) 



■9^7— fl 


nw 


vm 


19 hh 


HH 




19M 


I 


0.0 


0.0 


0.0 


0.0 


177.4 


0.0 


I 


231.5 


49.8 


274.5 


331.3 


240.0 


330.2 


n 


281.6 


44.1 


371.9 


436.5 


241.7 


433.5 


m 


303.3 


45.3 


409.3 


503.6 


251.5 


463.7 


IV 


305.6 


50.4 


409.8 


494.4 


249.7 


462.8 


V 


323.8 


54.4 


408.4 


506.4 


246.3 


467.3 


VI 


378.1 


51.5 


392.7 


490.3 


260.4 


443.0 


vn 


434.8 


65.4 


411.2 


505.7 


274.8 


474.8 



(10) 
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